In Japan the incidence of stroke and mortality due to stroke are decreasing.' However, the rapid progression of the aging of the population has increased the estimated prevalence of stroke survivors in this country. Return to work after stroke has become more important as a stroke-related outcome in recent years.
Identifying factors of the early phase after stroke in relation to return to work is important for improving vocational outcome. Although many studies exist on vocational outcome after stroke, most are descriptive analyses without adjustment for confounding factors. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Few international studies have identified factors that predict return to work. In Japan, prognostic factors derived from patients' characteristics have seldom been investigated to predict return to work after stroke.
The purpose of our study was to determine the predictors of return to work after stroke in Japan, adjusting for confounding factors.
Subjects and Methods Design
We conducted a retrospective cohort study on the association between patients' characteristics at admission and return to work after first stroke in Japan.
physicians, are admitted to the departments of neurology, neurosurgery, or rehabilitation. Stroke functions of unconscious patients were normal in the analyses. The reasons for our assumption are (1) normal higher cortical functions are often masked by unconsciousness, and (2) this rating will only underestimate the strength of association between these functions and return to work.
Results One hundred thirty-four patients (58%) in the study reported returning to work by the time of follow-up. The mean follow-up length after discharge was 43 months (range, 8 to 77 months).
Univariate analysis showed the following factors associated with return to work: education, occupation, prior alcohol drinking, previous hypertension, diagnosis, side of hemiplegia, maximum weakness, higher cortical functions (mental dysfunction, aphasia, agnosia, and apraxia), urinary and bowel incontinence, and ADL (Table 1) .
More patients returned to work than did not in all white-collar subcategories except the "service" category (Table 2 ). This tendency was not as apparent in the subcategories of blue-collar workers. Table 3 shows adjusted ORs for return to work in the multivariate analyses. Four factors (maximum weakness, ADL, apraxia, and occupation) were selected in model 1 (excluding education from the model) as well as model 2 (only excluding cases with missing data on education). Patients with normal muscle strength returned to work significantly four to six times as often as those with severe muscle weakness. The odds of return to work for patients without apraxia were determined to be four to five times greater than for those with apraxia. White-collar workers returned to work significantly three times more often than blue-collar workers. ADL remained in the model but was not significant.
Discussion
We found that 58% of 230 first-stroke patients returned to work, and this proportion was higher than that of most other reports.2,4,5,7-10,12,15-18This is possibly due to different age distributions, disease severity, definition of employ- ment (whether housewives or students are included), and/or other potential socioeconomic factors.
Prognostic factors of survival after stroke are different from those of functional and vocational outcome.21 Thus, factors selected as significantly influencing return to work should be conditional on the patient's having worked before stroke as well as his/her survival after the event. 18 We excluded patients who had not worked at the time of stroke or who died in the hospital.
According to the result of the univariate analysis, age was not associated with return to work in subjects aged younger than 64 years. This result agreed with that of Black-Schaffer and Osberg,16 whose subjects were aged younger than 65 years. In other studies that included subjects aged 65 years and older, age was a negative predictor of return to work.17'8 Our finding corroborates the results of Howard et al,18 who indicated that age had little influence on the probability of return to work until the patient approached 65 years, at which time advancing age and socioeconomic factors (including retirement) associated with the elderly reduced the probability of return to work.
The logistic regression analysis indicated that three factors (maximum weakness, apraxia, and occupation) significantly contributed to the prediction of return to work. In selecting independent variables, we used the stepwise method to find the best subset of variables to include in the regression.
Both presence and side of hemiplegia were associated with return to work in the univariate analysis (Table 1) . In general, patients with right hemisphere lesions (left hemiplegics) returned to work more often than those with left hemisphere lesions (right hemiplegics).10"17 These findings, however, may be confounded by aphasia. Our results, after controlling for the other factors including aphasia, showed that maximum weakness was a predictor of return to work, but the side of hemiplegia was not (Table 3) .
The effects of higher cortical function status on return to work may be underestimated in our study because of the assumption that unconscious patients were classified as normal. Nevertheless, our results showed apraxia to be a significant predictor and thus an important factor associated with return to work.
White-collar occupation was associated with increasing probability of return to work. Because higher education correlates with white-collar occupation, education may confound the effect of occupational status on return to work. We compared two logistic models to examine the effects of missing data on education. Although education was associated with return to work in the univariate analysis (Table 1) , it was not a significant predictor in model 2 (Table 3) . This is probably a reflection of the more powerful effect of occupation.
The ADL factor remained in the multivariate model but was not a significant predictor of return to work. Others reported that ADL on admission was an important discriminator of whether a patient would return to work.'618 ADL is a global measure of the effects of other factors, especially severity of maximum weakness. The effect of ADL may have been masked by the maximum weakness variable in our model.
Generalizing these results must be done cautiously given the limitations of our study. First, there were 14 patients (5.7%) lost to follow-up, but this proportion was considered too small to cause selection bias. Second, factors not included in our model may have increased the possibility of confounding: familial support, employer's attitude, and/or socioeconomic factors specific to Japan such as the "lifetime employment" system. Because these factors were difficult to measure objectively, our study focused only on the characteristics of the patients. Considering these limitations, the results may be applied in prevocational management after stroke.
In conclusion, our follow-up of 230 stroke patients revealed that no muscle weakness, absence of apraxia, and white-collar occupation were significant predictors of return to work.
